The benzene molecule has Dßh sym metry1. Its ground state is 1A glg and the excited singlet states are 1B2u; 1Blu and 1E lu and the lowest triplet state is 3Blu . The energy of the transitions increase 2 in the order 3Blu
1A lg < 1A lg < 1B lu A A lg < xE iu <-JA ig . The first three transitions are for bidden ones and give rise 2 to origins of the bands at 340, 264 and 206.8 m /i respectively. The transi tion 1E lu xA ig is an allowed one and gives rise to the intense band near 185 mju. The substitution of aza-group ( -N = ) for the methine group ( = CH -) in benzene does not change the energies of the n-and n * orbitals appreciably but disturbs the molecular symmetry changing it from Dgh to C2v . Consequently, though there is little change in the energies of the transitions, the intensities of the bands of pyridine3 are much higher than those of the corresponding bands of benzene. In addition to the transitions of benzene, in p y rid in e 1 the for bidden ntransitions due to the excitation of the electron from the lone-pair of orbitals lo calized predominantly on nitrogen to ^-o r b i tals are expected to have energies smaller than JB iu ■ < -JAig transition of benzene. The presence4 of weak bands (/ ~ 0.003) due to n -> ti* transi tions buried under strong transitions have also been detected in the case of pyridine and picolines. The bands due to n -> it* transitions in carbo nyl groups have also been observed near 300 m/i. The spectra of methiodides of stilbazoles are ex pected to be similar to that of pyridine. However, their spectra have not been studied systematically. Consequently it was thought worthwhile to study their spectra in different solvents.
The present communication reports the absorp tion spectra of 2' hydroxy 1-methyl 2-stilbazolium iodide, S' hydroxy 1-methyl 2-stilbazolium iodide, 3 ''A' dihydroxy 1-methyl 2-stilbazolium iodide and 4' hydroxy 3' methoxy 1-methyl 2-stilbazolium iodide, which will hereafter be referred to as deri vatives 1, 2, 3 and 4 respectively, in different sol vents. The results have been interpreted in the light of the theoretical studies of the parent molecules.
The structure of these derivatives is that of the unhindered stilbene derivatives 2 with the difference that in one ring the quaternary nitrogen is present which is strongly bonded to -CH3 group and loosely to the iodide ion, and in the other ring the -OH or -OCH3 groups or both are substituted in different positions.
Results and Discussion Table 4 . Characteristics of bands A, B and C of 4' hydroxy 3' methoxy 1-methyl 2-stilbazolium iodide in different solvents.
Bnm). Its intensity increases by changing the solvent from DMF to alkaline water. The lifetime of the excited state varies between 10-8 and 10~9sec in the case of different solvents.
Band B
In DMF solvent the band B of derivative 2 is located at 342 mju. It shifts to longer wavelengths in the order of derivatives 1, 4 and 3, i.e., 370, 390 and 400 mju respectively. The band exhibits a typical blue shift, when the solvents are changed in order of DMF-methanol-water. In alkaline water the band is situated at longer wavelengths than in water. The observed high intensity £max -104, / -0 .5 ; D nm -1 -1 . 9 Ä 2, Amn ~ (0.1 -0.3) x 109 and Bnm -(1.0 -2.7) 109 suggests that the band is due to an allowed transition. The effect of solvent on intensity varies slightly for different derivatives. In the case of derivative 2 the loss of intensity parallels the blue shift when the solvents are changed in the order DMF-methanol-water. The estimated lifetime of the excited state of different derivatives in different solvents varies from 10~8 to 10~9 seconds. X 109 suggests that the band is due to an allowed transition. The lifetime of the excited state of deri vatives under study in different solvents varies be tween 10-8 and 10~9 seconds.
Interpretation of spectra
The spectra of the derivatives may be interpreted by considering the derivatives 1 -4 as unhindered derivatives of fra/is-stilbene. The Zrans-stilbene 2' 5> 6 belongs to point group C2h • Any MO-treatment neglecting interaction between non-neighbouring atoms is equivalent to considering the linear struc ture 2' 5' 6. The n -> 7i*, 1B XA and 1H ■ < -XA transitions in 2rcms-stilbenes have been studied1,5,7-13 and are known to give rise to bands near 311 and 228 m // respectively. The substitution of ( -N = ) for ( = CH -) group does not affect appreciably the values of ti and 7i* orbitals, but the bonding of CH 3 to N and the substitution of a -O H or O CH 3 group for H of the other phenolic ring are expected to change the energies of the orbitals. The substitution of OH in the phenolic ring causes a red shift of the bands. So the shift of band B of derivative 1 to wavelengths longer than that of corresponding band ( -311 m ju) of £ra/is-stilbene, may be attributed to the substitu tion of the O H group at the or£/io-position in the phenolic ring. However, the effect on the energy of the band C is very small. The substitution of -OH in the meta-position (derivative 2) seems to change the energy of the band B less than its substitution in ortho-position. When the disubstitution of OH in both meta and para position is done (derivative 3 ), the energies of both the bands B and C are decreased shifting them towards longer wavelengths by ~ 50 m/*. The substitution of a CH 3 group for H of O H in meta position of the phenolic ring (deri vative 4) further decreases the energy of both the bands. The effect of solvents on both the bands are very small.
In the light of the above discussion the bands B and C may be assigned to the transitions similar to XB 1A and *G <-1A of stilbene. The d-orbitals of iodide ion loosely bonded to nitrogen atom are also involved in the transitions giving rise to the band C.
In the case of alkaline aqueous solution the H of the OH groups present in the phenolic ring is re moved forming corresponding anhydro^salts, also known as betains. The band A in alkaline aqueous solution may be assigned to the betains. The ap pearance of the band A in D M F also suggests the formation of betain in D M F. The effect of solvent on band A exhibits a blue shift in changing the band from D M F to alkaline water. This blue shift is characteristic of the n -n * transitions. This transition removes an electron from the pair of non bonding orbitals on oxygen to the rr*-orbitals. Hence this band may be assigned to n0-> n * transitions, where n orbitals are localized predominently on the oxygen atom of the betains.
Experimental
The absorption measurements were carried out with Carl Zeiss Jena VSU-2 spectrophotometer in the region 200 -1100 m/i at 25° it 0.1 °C. The compounds used for the preparation of the derivatives and the solvent were of highest purity available (A. R. or spectrograde). The 1 M NaOH solution in water was used as alkaline aqueous solution.
